. Fig. 1 No. 6 indicates a pyrite veinlet with minor euhedral quartz traversing a silicified sandstone breccia, which is also impregnated by pyrite. Fillings of these small fractures, while seldom showing crustification probably due to quick filling, occasionally show a segmented character as stated above.
Cockade structure is also quite common in the Chinkuashih ores and especially developed in the pipe-shaped deposits that are localized in highly brecciated zones (Huang, 1955) . Some ores show a combination of crustification and cockade structure. A ring ore of coarse crystals of enargite and pyrite forming a part of banded structure is exhibited in Fig. 2 No. 1. Fig. 2 , No. 2. shows silic fled sandstone breccias enclosed by successive crusts of octahedral pyriteand prismatic enargite. As in this example, many of rock breccias appear not to be in contact with other fragments or with the walls of the cavity, presumably due to a moderate amount of dislodgement by the crystallization force of the enclosing new minerals under low pressures (Emmons, 1940) . The vugs in the banded or cockade ores are often filled by kaolinitic clay, the last mineral to deposit.
An interesting botryoidal ore from the 3rd Changjen deposit consists of radiating, prismatic crystals of enargite with spherul tic pyrite as the center, which are successively covered by a thin layer of pyrite, sporadic tabular crystals of barite, and massive luzonite (Fig. 9 ). Another interesting ring ore is represented by a reniform aggregate of pyrite from the 500m ore pipe (Fig. 2 No. 4). Under the microscope, pyrite is interbanded with alunite with speckles of enargite, and both pyrite and alunite crystals show radial texture with their elongations nearly perpendicular to the walls of the bands (Fig. 2, No. 5 ). These ores with rotund outline seem to have been deposited in the crystalline rather than the colloidal state under low temperatures and pressures, since there is no textural evidence indicative of colloidal deposition (Bastin, 1950) .
It is worthy of note that in the 500 m ore body the crusts of enargite, luzonite, and pyrite on silicified sandstone or dacite fragments are often brecciated and recemented by alunite , showing the occurrence of inter-mineral fracturing (Fig. 2, No. 6 ). In the alunite veins, the fine-grained crystals are crusted with the coarse ones showing undulatory extinction. The minute skeletal cubic crystals of pyrite occasionally found on the drusy alunite represent the last sulfide to form (Huang, 1960b). Network structure exhibited by alunite veinlets traversing the irregular cracks of an underlying enargite band is occasionally observable in the Tsushihshan South ore pipe which is localized in the same brecciated zone as the 500m deposit (Fig. 3, No. 1 ). As the result of the minor fracturing before deposition of alunite mentioned above, this structure is found in the intermediate layer between enargite and alunite bands that crusted on the breccias of silic fied sandy shales. Besides, massive structure of fissure-fillings by enargite and pyrite is locally present particularly in the lower parts of the deposits
REPLACEMENT TEXTURES AND STRUCTURES
Replacement is also an important process in the mineralization of the Chinkuashih deposits. It is in general associated with cavityfilling and developed along various kinds of openings.
Pseudomorphic replacement textures are well revealed in the altered wall rocks (Huang, 1955) . In silicified dacites all the phenocrysts except quartz have been dissolved and the groundmass altered to an aggregate of fine-grained quartz, resulting in hard porous rocks with the original porphyritic texture. Subsequent filling of the phenocrystic negative crystals and replacement of the groundmass by pyrite and enargite are rather common in the ores (Fig. 3, No. 2) . In argillized or chloritized and carbonatized dacites preservation of the porphryitic texture leaving the quartz phenocrysts intact is also noted. Fig. 3 , No. 3 illustrates a dacite suffered from silicic and argillic alteration, in which the kaolinitized phenocrysts have further been replaced by aggregates of alunite. This mineral is characteristic of intense alteration near the deposits and evidently represents a considerable activity of sulfuric acid solutions, thus fixing the potassium as sulfate rather than as sericite or other potas sium-bearing silicates. Selective pyritization of mafic minerals such as hornblende and biotite is occasionally observable in the silicified and alunitized dacites, the iron of these minerals apparently entering into the pyrite (Huang, 1955, Pl. 5, Fig. 1 ). The preservation of mineral cleavage after replacement is often distinct in the mafic phenocrysts of chioritized and carbonatized dacites (Fig. 3, No. 4) . Textures characteristic of sedimentary rocks are also not uncommon both in the altered wall rocks and in the ores. Two excellent illustra tions of preservation of bedding are shown in Figs. 3 Nos. 5 and 6, in which replacement structures of silicified laminated shales and sandstones by pyrite, luzonite, and enargite taking advantage of the bedding planes are well revealed.
Incrustation-pseudomorphs of quartz after barite and luzonite after enargite are less frequently found in the ores (Huang, 1955 ). It appears that the removal of the original mineral has gone on simultaneously with the incrustation of another mineral, showing the unstableness of the former under the conditions the latter deposited. However, this is not replacement, since no guest takes the place of the host.
In contrast to the pseudomorphic replacements just described that have mostly been guided by structural or textural features of the host such as fractures, bedding planes, mineral contacts, cleavages, etc., there may be autororphic replacements in which diffuse penetration of the replacing solutions plays a more important role (Bastin, 1950) . Octahedral crystals of pyrite probably developed by this kind of replacement are often seen in silicified shales and the silicified matrix of dacites (Huang, 1955, Pl. 5, Fig. 4) . It is to be noted that neither cavity-filling nor replacement by hypogene minerals of colloidal origin have been recognized in the Chinkuashih deposits, though various textures and structures of the ores stated above are mostly indicative of deposition under the conditions of low temperatures and shallow depths.
CONCLUSION
The textures and structures of the Chinkuashih gold-copper 
